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@ Novel 3-piperidinyl-1,2-benzisoxa20les. 



© Novel 3-piperidinyl-1.2-benzisoxa20les of formula 




GS wherein Alk is Ci -laikanediyi; 
^ is hydrogen, Ci-talkyI or halo: 

" R2 is C,-4alkyl; 
GO is hydroxy or R* -C( = 0)0-: and 

^ R* is Ci-isalkyI: 

the pharmaceutically acceptable acid addition salts and stereoisomers thereof, which compounds are anti- 
® psychotic agents: pharmaceutical compositions containing such compounds as an active ingredient and 
methods of preparing said compounds and pharmaceutical compositions. 
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Novel 3'plperidlnyl-1,2-benzisoxazoles. 

Background of the invention 



In EP-A-0.196,132 there are described a number of 3-pipefidinyI-1 .2-ben2isoxazoIes having anti- 
psychotic activity. 

5 The compounds of the present invention differ therefrom by the specific substitution on the (2- 
Ci-4aIkyl-6,7.8.9-tetrahydro-4-oxo-4H-pyrido(l.2-a]-pyrimidin-3-yl)alkyl substituent at the 1 position of the 
piperidinyl moiety. 



w Description of the invention 



The present invention is concemad v/ith novel 3-piperidinyl-l.2-benzisoxa2oles having the formula 
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the pharmaceutically acceptable acid addition salts thereof, and the storeochemically isomeric forms 

thereof, wherein 

Alk is Ci-4alkanediyl; 

is hydrogen, Ci ^4 alkyi or halo; 

is Ci-4alkyi; 
R3 is hydroxy or R*-C( = C)0-: and 
R* is Ct-isalkyl. 

In the foregoing definitions Ci -4alkanediyl defines bivalent straight and branch chained alkanediyi 
radicals having from 1 to 4 carbon atoms such as. for example, methylene. 1.2-elhahediyl, 1,3-propanediyl. 
1.4-butanediyl and the branched isomers thereof; Ci-4alkyl defines straight and branch chained saturated 
hydrocarbon radicals having from 1 to 4 carbon atoms such as. for example, methyl, ethyl, propyl, i- 
methylethyl. butyl, l-methylpropyl. 2-methylpropyl and 1.1 -dimethyl-ethyl; Ct-isalkyI defines Ci-4a!kyi 
radicals as defined hereinabove and the higher homologs thereof having from 5 to- 19 carbon atoms such 
as. for example, pentyl, hexyl. heptyl. octyl. nonyl, decyl. undecyl. dodecyl. tridecyl. tetradecyl. pentadecyl, 
hexadecyl. heptadecyl. octadecyl. nonadecyl and the like; halo is generic to fiuoro. cnloro. bromo ana iooo. 
R^ as defined hereinabove may be substituted on any of the 6.7,8 or 9 positions of the 6.7.8,9-tetrahydro-2- 
Ci -4alkyl-4H-pyrido[1,2-a]pyrim!din4-one moiety. 

Particular compounds are those compounds of formula (I) wherein R^ is substituted on the 9 position of 
the 6.7,8.3-tetrahydro-2-Ci -4a!kyl-4H-pyrido(1,2-a]pyrimidin-4-one moiety. 

More particular compounds within the invention are those particular compounds wherein Aik is 
ethanediyi; and/or R' is halo, in particular fiuoro and more in particular 6-fluoro; and/or R^ is methyl. 

Among the above defined groups of compounds of formula (1) those compounds wherein R* is 
Cz-nalkyl. in particular heptyl. nonyl. undecyl or tridecyl are of particular interest. 

The most interesting compounds within the invention are selected from the group consisting of 3-(2-[4- 
(6-fluoro-1 ,2-ben2isoxazoI-3-y!)-l -piperidiny!]ethyI]-6.7,8.9-tetrahydro-9-hydroxy-2-methyI-4H-pyrido( 1 .2-a]- 
pyrimidin-4-one. the pharmaceutically acceptable acid addition salt forms and the eriantiomeric forms 
thereof. 

From formula (1) it is evident that the compounds of this invention have at least one asymmetric carbon 
atom in their structure, namely the carbon atom bearing the R^ substituent. The absolute configuration of 
this centre may be indicated by the stereochemical descriptors R and S. this R and S notation correspond- 
ing to the rules described in Pure Appl. Chem. 1976,45, 11-30. Unless otherwise mentioned or indicated. 
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the chsmical designation of compounds denotes the mixture of all possible stereochemically isomeric 
forms, said mixtures containing all diastereomers and enantiomers of the basic molecular structure. 
Stereochemically isomeric forms of the compounds of formula (I) are obviously intended to be embraced 
within the scope of the invention. 
5 The compounds of formula (I) can generally be prepared by N-alkylating a 3-piperidinyl-1 ,2-benz(Sox- 
azole of formula (II) with an alkylating reagent of formula (ill) foiiowing art-knowii N-alkylation procedures. 




(HI) 00 



In formula (III) W represents an appropriate reactive leaving group such as. for example, halo, e.g. chloro. 
bromo or lodo: suifonyloxy, e.g. methanesulfonyloxy, trifluoromethanesulfonyloxy. benzenesulfonyloxy. 4- 
methylbenzenesulfonyloxy and the like leaving groups. Said N-alkylation reaction can conveniently be 
carried out by mixing the reactants. optionally in a reaction-inert solvent such as, for example, water; an 
aromatic solvent, e.g. benzene, meihylbenzene. dimethylbenzene. chlorobenzene. methoxybenzene and the 
like: a Ci -calkanol. e.g. methanol, ethanol, 1-butanol and the like: a ketone, e.g. 2-propanone. 4-methyl-2- 
pentahone and the like; ah ester, e.g. ethyl acetate, 7-butyrolactone and the like: an ether, e.g. 1.1- 
oxybisethane. tetrahydrofuran, 1,4-dioxane and the like; a dipolar aproiic solvent, e.g. N,N-dimethylfor- 
mamide. N.N-dimethylacetamide. dimethylsulfoxide, pyridine. 1.3-dimethyl-3.4.5,6-tetr'ahydro-2{lH)- 
pyrimidinone, 1 ,3-dimethyl-2-imidazolidinone. 1,1 .3.3-letramethylurea, 1 -methyl-2-py rrolidinone, nitroben- 
zene, acetonitrile and the like; or a mixture of such solvents. The addition of an appropriate base such as. 
for example, an alkali metal or an earth alkaline metal carbonate, hydrogen carbonate, hydroxide, oxide, 
carboxylate, aikoxide, hydride or amide, e.g. sodium carbonate, sodium hydrogen ciarbonate, potassium 
carbonate, sodium hydroxide, calcium oxide, sodium acetate, sodium methoxide, sodium hydride, sodium 
amide and the like. or. an organic base such as, for example, a tertiary amine, e.g. N,N-diethylethanamine. 
N-(1-methylethyl)-2-propanamine. 4-ethyImorpholine, 1 .4-diazabicyclo(2.2.2]octane. ^pyridine and the like, 
may optionally be used to pick up the acid which is formed during the course of the reaction. In sonne 
instances the addition of an iodide salt, preferably an alkali metal iodide, or a crown ether, e.g. 
1.4.7.10,13. 16-hexaoxa-cyclooctadecane and the like, may be appropriate. Stirring and somewhat elevated 
temperatures may enhance the rate of the reaction; more in particular the reaction may be conducted at the 
reflux temperature of the reaction mixture. Additionally, it may be advantageous to conduct said N-alkylation 
under an inert atmosphere such as, for example, oxygen-free argon or nitrogen gas. 

Alternatively, said N-alkylation may be carried out by applying art-known condiiions of phase transfer 
catalysis reactions. Said conditions comprise stirring the reactants, with an appropriate base and cpticnally 
under an inert atmosphere as defined hereinabove, in the presence of a suitable phase transfer catalyst 
such as. for example, a trialkylphenyl-methylammonium, tetraalkylammonium, tetraalkylphosphonium. 
tetraarylphosphonium halide. hydroxide, hydrogen sulfate and the like catalysts. Somewhat elevated 
temperatures may be appropriate to enhance the rate of the reaction. 

In this and the following preparations, the reaction products may be isolated from the medium and. if 
necessary, further purified according to methodologies generally known in the art such as. for example, 
extraction, crystallization, trituration and chromatography. 

The compounds of formula (I) can also be obtained by the cyclization of an oxime .of formula (IV), 
wherein Y is a reactive leaving group such as, for example, halo or nitro. Preferably Y is a halo group and 
more particularly fluoro. 
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Said cyclization reaction ot the oxime of formula (IV) may conveniently be conducted by treatment with an 
appropriate base, preferably in a suitable reaction-inert solvent at temperatures in the range of 20* to 
200* C, preferably at 50 ' to 150*C. and in particular at the reflux temperature of the reaction mixture. Or. if 
desirable, said base may first be added, preferably at room temperature, whereupon the thus formed oxime 
salt is cyclized. preferably at an incroased temperature and more preferably at the reflux tempei^ature of the 
reaction mixture. Appropriate bases for said cyclization are. for example, alkali and earth alkaline metal 
carbonates, hydrogen carbonates, hydroxides, alkoxides or hydrides, e.g. sodium carbonate, sodium 
hydrogen cart>onate. potassium carbonate, sodium hydroxide, sodium methcxide. sodium hydride or 
organic bases such as amines, e.g. N.N-diethylethanamine, 4-ethylmorphoIine and the like bases. Suitable 
solvents are. for example, water; aromatic hydrocarbons, e.g. benzene, methylbenzene. dimethylbenzene 
and the like: halogenated hydrocarbons, e.g. dichioromethane. trichloromethane. 1.2-dichloroethane and the 
like: lower alkano's, e.g. methanol, ethanol. 1-butanol and the liko; ketones, e.g. 2-propanone. 4-methyl-2- 
pentanone and the like: ethers, e.g. l.4-dioxane. tetrahydrofuran and the like: dipolar aprotic solvents, e.g. 
N.N-dimethyl-formamide, N.N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone and the like, 
or mixtures of such solvents. 

The compounds of formula (I) can also be obtained by cyclizing an activated oxime derivative of 
formula 



30 



35 




40 wherein L is an acid residue and more particularly is formyl, (Ci-ealkyl or aryl)carbonyl, e.g. acetyl, 
propionyl. benzoyl and the like; (Ci-salkyl or aryl)oxycarbonyl. e.g. melhoxycarbonyl. ethoxycarbonyl. (1.1- 
dimethyl)ethoxycarbonyl. phenyioxycarDonyl and the like; (Ci-ealkyI or aryl)suifonyl. e.g. methanesulfonyl. 
benzenesulfonyl. 4-methylben2enesulfonyl. 2-naphthalenesulfonyl and the like: N-acylaminocarbonyl. e.g. 
trichloromethylcarbonylaminocarbonyl and the like. Said cyciization reaction of the activated oxime deriva- 

45 tive of formula (V) may conveniently be conducted by treatment with an appropriate base, preferably in a 
suitable reaction-inert solvent, at temperatures in the range from 20* to 200 *C. particulaily from 50* to 1 
50 C and preferably at the reflux temperature of the reaction mixture. !n some instances however, it may 
be advantageous not to add a base to the reaction mixture and to remove the acid liberated during the 
reaction by destination at normal pre.^sure or, if desired, at reduced pressure. Alternatively, said cyclization 

50 may also be effected by heating the oxime derivative (V) in vacuo without a solvent. Appropriate bases are 
for example, alkali and earth alkaline metal carbonates, hydrogen carbonates and organic amines, e.g. 
sodium carbonate, potassium carbonato, sodium hydrogen carbonate. N.N-diethylethanamine, 4-ethylmor- 
pholine, 1.4-dia2abicycio(2.2.2]octane. pyridine and the like bases. Suitabie"solvents for said cyclization are. 
for example, aromatic hydrocarbons, e g. benzene, methylbenzene, dimethylbenzene and the like: ethers, 

55 e.g. 1,1 -oxybisethane, 1,1 - oxybisbutane, tetrahydrofuran, 1.4-dioxane. l.l'-oxybis(2-methoxvethane). 
2.5.8, 11-tetraoxadodecane and the like; dipolar aprotic solvents, e.g. N,N-dimethyiformamiae. N,N- 
dimethylacetamide, 1-methyl-2-pyrrolidinone. hexamethylphosphoric triamid^. pyridine, acetic anhydride 
and the like: halogenated hydrocarbons, e.g. trichloronethane. tetrachloromethane. 1.2-dichloroethane. 
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chlorobenzene and .the like solvents. 

The connpounds of formula (I) wherein R3 is R*-(C = 0)-0-. said compounds being represented by 
formula (l-b). can be obtained by the 0-acyIation reaction of a compound of formula (l-a) wherein is 
hydroxy, with a carboxylic acid of formula (VI) or a suitable reactive functional derivative thereof such as. for 
example, an acyl halide, symmetric or mixed anhydride, ester or amide, acyl azide and the like derivatives. 
Said functional derivatives may be prepared foliovWr.g art-known methods, .'or example, by reacting the 
carboxylic 3Cid of formula (VI) with a halogenating reagent such as, for example, thionyl chloride, 
phosphorous trichloride, phosphoryl chloride, oxalyl chloride and the (ike. or by reacting said carboxylic acid 
(VI) with an acyl halide such as acetyl chloride and the like. Said derivatives may be generated in situ, or if 
desired, be isolated and further purified before reacting them with the compound of formula (l-a). 
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R -{C=0>OH (VD 



Q-acylaiion reaction 



2S 



R*-CCX) 
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Alternatively, the compound of formula {I-a),and the carboxylic acid of formula (VI) may also be 
eslerified in the presence of a suitable reagent capable of forming esters such as, for example, a 
dehydrating reagent, e.g. dicycJohexylcarbodiimide, 2-chloro-l-methyIpyridiniunr| iodide, phosphorus pentox- 
ide, 1,1 -carbonylbis(1H-imidazole], 1,l'-sulfonyl bisflH-imidazole] and the like reagents. 

Said 0-acylation reactions can conveniently be carried out by stirring the reactants optionally in a 
suitable reaction-inert solvent such as, for example, a halogenated hydrocarbon, e.g. dichlororp.ethane, 
t.nchloromethane and the like: an aromatic hydrocarbon, e.g. benzene, methylbenzene and the like: an 
ether, e.g. 1.1 -oxybisethane. tetrahydrofuran and the like; or a dipolar aprotic solvent, e.g. N,N-dimethylfor- 
mamide, N.N-dimethylacetamide, or pyridine and the like. In some instances it may be* appropriate to 
employ an excess of one of the reagents as solvent. The water, acid, alcohol or amine which is liberated 
during the course of the reaction may be removed from the reaction mixture by art-known procedures sucn 
as. for example, azeotropical destination, complexation, salt formation and the like methods. In some 
instances particularly the addition of a suitable base such as, for example, a tertiary amine, e.g. N.f-^-diethyl- 
ethanamine, 4-ethylmorpholine. pyridine or N.N-dtmethyl-4-aminopyridine. may be appropriate^Further, in 
order to enhance the rate of the reaction, said acylation reaction may advantageously be conducted at a 
somewhat elevated temperature,, and in particular instances at the reflux temperature of the reaction 
mixture. 

The compounds of formula (I) can also be prepared following art-known cyclization procedures for 
preparing pyrimidin-4-cnes such as, for example, by reacting an amidine of formula (VII) with a ^-dicarbonyl 
interm.ediate of formula (VIII), or by cyclizing a reagent of formula (IX) with an enamine of formula (X). In 
formulae (VIII), (IX) and (X) represents an appropriate leaving group such as. for example. Ci -f alkyloxy. 
hydroxy, halo, amino, mono- or di-(Ci -5aIkyi)amino and the like. 



55 



5 



EP 0 368 388 A2 



5 




10 



(K) 

20 

Said cyclization reaction<i rfiay generally be carried out by stirring the reactants, optionally in the 
presence of a suitable reaction-inert solvent such as, for exannple, an aliphatic, alicyclic or aromatic 
hydrocarbon, e.g. hexane. cyclbhexane. benzene and the like: pyridine. N.N-dimethylformamide and the like 
25 dipolar aprotic solvents. In order to enhance the rate of the reaction it may be appropriate to increase the 
temperature, more particularly, it may be recommendable to carry out the reaction at the refjux temperature 
of the reaction mixture. 

The compounds of formula (I) have basic properties and. consequently, they may be converted to their 
therapeutically active non-toxic acid oddition salt forms by treatment with appropriate acids, such as, for 

30 example, inorganic acids, such as hydrohal.ic acid, e.g. hydrochloric, hydrobromic acid and the like, sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propcnoic, 
hydroxyacetic. . 2-hydroxypropanoic. 2-oxopropanoic, ethanedioic, propanedioic, butanedioic.- (Z)-2- 
butenedioic, (E)-2-but9n6dioic, 2-hydroxybuianedioic. 2,3-dihydroxybutan6dioic. 2-hydroxy-1.2,3-pro- 
panetricarboxylic, methanesulfonic. ethanesulfonic, benzenesuifonic, 4-methylbenzenesulfonic. cyclohex- 

35 anesulfamic. 2-hydroxybenzoic. 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can 
be converted into the free base form by treatment with alkali. 

Tmo term acid addition salt as used .hereinabove also comprises the solvates which the compounds of 
formula (I) are able to form and said solvates are meant to be included within the scope of the present 
invention. Examples of such solvates are e.g.* the hydrates, alccholates and the like. 

^0 Enantiomeric forms of the compounds of formula (l-a) 
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can be obtained by converting the racemic mixtures of the compounds of formula (l-a) with a suitable 
resolving reagent such as. for example, a chiral acid. e.g. tartaric, malic and mandelic acids, campher 
sulfonic acid, 4,5*dihydro-1 H-2-ben20pyran-2-carboxylic acid and the like, or the reactive functional deriva- 
tives thereof, e.g. the acyl halides. to a mixture of diastereomeric salts or compounds, particularly esters; 
physically separating said mixtures of dic-stereomeric salts or compounds by, for exampie. selective 
crystallization or chromatographic techniques, e.g. liquid chromatography and the like methods; and finally 
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converting said cjepcrated diastereomeric salts or compounds into the corresponding enantiomeric forms of 
the compounds of formula (l-a) by hydrolysis in an acidic or basic aqueous medium, optionally at an 
elevated temperature- 
Some of the intermediates and starting materials for use in the foregoing preparations are known 
5 compounds, while others are novel. The intermediates of formula (II) and methods of preparing them are 
known from EP-A-0.1 96 J 32. The alkylating reagents of formula (III) aro novel and can be prepared 
accordino to art-known methodologies of preparing similar compounds and will be described hereinafter in 
more detail. 

By condensing an optionally protected 2-aminopyridine derivative (XI) with an o-acyl lactone (XII) in the 
w presence of an activating reagent in a suitable reaction-inert solvent, an intermediate of formula (XIII) can be 
obtained. 



'5 




(XO (XIO (XIII) 

In the formulae (Xl). (XIII) and hereinafter whenever it occurs. P represents hydrogen or a. protective group 
which can be readily removed such as, for example, a hydrogenolyzable group, e.g. pheriyimethyl and the 
!ike: a hydrolyzable group, e.g. methyl and the like. Appropriate activating reagents for said condensation 
reaction typically are halogenating reagents such as. for example, phosphoryl chloride, phosphory I bromide, 
phosphorous trichloride, thionyl chloride and the like reagents. 

The subsequent catalytic hydrogenation of intermediate (XIII) in a suitable reaction-inert solvent in the 
presence of hydrogen, optionally at an elevated temperature and-'cr pressure, with a catalyst such as, for 
example, palladium-on-charcpal and the like, can yield a protected intermediate (XIV) in case P is an alkyl 
group such as, for example, methyl; 



C-5 




(XIV); 



O 



40 

or. on the other hand, when P is hydrogen or a hydrogenolyzable group such zz. for example, phcr.y! 
methyl, an alkylating reagent of formula (lll-a) wherein is hydroxy can be obtained directly. 



45 




(m-a) 



50 O 

Suitable solvents for said catalytic hydrogenation reaction comprise water; Ci -talkanols. e.g. methanol, 
ethanol, 2-propanol and the like; ethers, e.g. u'-oxybisethane. 1,4-dioxane. tetrahydrofuran, 2-methox- 
55 yethano! and the like; halogenated hydrocarbons, e.g. trichloromethane and the like; dipolar aprotic solvents, 
e g. N,N-dimethy!formamide and tho like; esters, e.g. ethyl acetate, butyl acetate and the like; or a mixture 
of such solvents. 

The intermediate (XIV) wherein P represents an alkyl group may be deprotected to a reagent of formula 
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(Hl-a) by heating the former with concentrated hydrobromic or hydroiodic acid or by reaction with Lev/is 
acids such as, for example, boron trihalidos. e.g. boron trifluoride. boron trichloride and in particular boron 
tribromide; iodotrimethyl-silane:.or aluminum chloride and the like Lewis acids. 

The intermediate of formula (ill-a) may be 0-acylated with a carboxylic acid of formula (Vl) or a 
5 functional derivative thereof as defined hereinabove, to an alkylating reagent of formula (!ll-b) wherein is 
R*-C( = 0)-0- following the same procedures as described hereinabove for the 0-acylation of the com- 
pounr's of formula (l-a). 

r'(O0)0H (VO 

(m^) 

Q-acylation reaction 

/5 

The intermediates of formula (IV) may be prepared by N-a!kylat:ng a reagent of formula (III) with an 
oxime derivative of formula (XV) following the same procedures as described hereinabove for the. 
preparation of the compounds of formula (I) from the intermediates (II) and (III). The derivatives (XV) are 
20 known from EP-A-0.196.1 32. 

o 

oil) (XV) 

30 ■ 

The intermediates of formula (V) may be obtained by reacting an oxime of formula (XVI) with an 
activated acid derivative of formula L-V;' (XVII). 



35 
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45 wherein L is an acid residue as defined hereinabove and W' represents a reactive leaving group such as, 
for exar. ple, halo, (aryl or Ci -6alkyI)carbonyloxy. (aryl or Ci -6alky!)oxy and the like. As typical examples of 
the reagent of formula (XVII) there may be mentioned carboxylic acid anhydrides, e.g. acetic anhydride, 
benzoic anhydride and the like; carboxylic acid halides. e.g. acetyl chloride, benzoyl chloride and the like; 
carbonochloridales. e.g. methyl, ethyl or phenyl carbcnochloridate and the like; di(C: -6aIkyl)carbonates, e.g. 

50 dimethylcarbonate, diethylcarbonaie and the like. The reaction of the intermediates (XVI) with the activated 
acid derivatives (XVII) may be carried out following art-known esterification procedures, e.g. by stirring the 
reactants at a somewhat elevated temperature, preferably in a reaction-inert solvent such as. for example, 
an aromatic hydrocarbon, e.g. benzene, methyibenzene and the like; a halogenated hydrocarbon, e.g. 
dichloromethane, trichloromethane and the like: a ketone, e.g. 2-propanone. 4-methy!-2-pentanone and the 

55 like; an ether, e.g. 1.1 -oxybisethane. 1,4-dioxane and the like; a dipolar aprotic solvent, e.g. N.N- 
dimethylformamide. pyridine and the like solvents. In some instances it may be appropriate to add a 
suitable base such as, for example. N.N-diethylethanamine, N-(1-methylethyl)-2-propanamine, 4-ethylmor- 
pholine, N.N-dimethyl-4-aminopyridine and the like bases to the reaction mixiure. 

8 
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The intermecliate of formula (XVI) in turn may be prepared by N-alkylating a reagent of formula (III) with 
an oxime denvative of formula (XVIII) 



10 




^ /OH 

KN ) <( OH ti-alkybiion 

\ / \=z/ (XVI) 

Alk.W / reaction 



(XVIII) 



following the same procedures as described hereinabove for the preparation of the compounds of formula 
(I) frorn the intermediates (11) and (III). 

The compounds of formula (I) and some of the intermediates in the present invention contain at least 
one asymmetric cartwn atom. Pure stereochemical!/ isomeric forms of said compounds and said inter- 
mediates can bo obtained by the application of art-known procedures. For example, diastereoisomers can 
be separated by physical methods such as selective crystallization or chrorriatographic techniques, eg. 
counter current distribution, liquid chromatography and the like methods. Enantiomers can be obtained from 
racemic mixtures by first converting said racemic mixtures with suitable resolving agents such as, for 
example, chiral acids, to mixtures of diastereomeric salts or compounds; then physically separating said 
mixtures of diastereomeric salts or compounds by, for example, selective crystallization or chromatographic 
techniques, e.g. liquid chromatography and the like methods; and . finally converting said separated 
diastereomeric saits or compounds into the corresponding enantiomers.. 

Pure stereochemically isomeric forms of the compounds of formula (!) may also be obtained from the 
pure stereochemically forms of the appropriate intermediates and starting materials, provided that the 
intervening reactions occur stereospecifically. The pure and mixed stereochemically isomeric forms of the 
compounds of formula (I) are intended to be embraced within the scope of the present invention. 

The compounds of formula (I), the pharmaceutically acceptable acid addition salts and stereochemically 
isomeric forms thereof, are potent antagonists of neurotransmitters and in particular of the mediators 
serotonin and dopamine. Antagonizing said mediators will suppress or relieve a variety of symptoms 
associated with phenomena induced by the release, in particular the excessive release, of thase mediators. 
Therapeutic indications for using the present compounds are mainly in the CNS area, the gastrointestinal 
and cardiovascular field and related domains. The compounds of formula (I) are particularly useful as 
antipsychotic agents. Serotonin antagonists are reportedly effective in combatting psychoses, aggressive 
behaviour, anxiety,, depression and migraine. Dopamine receptor antagonists are known to have neuroleptic 
properties. Combined serotonin-dopamine antagonists are especially interesting as they appear to offer 
relief of both the positive and negative symptoms of schizophrenia. Further the present compounds also 
appear to be useful therapeutic agents for combatting autism. Therapeutic applications in the gastrointes- 
tinal field comprise their use as. for instance, anti-diarrhooals. inhibitors of gastro-oesophageal reflux and 
particularly antiemetics, e.g. in cancer patients receiving chemotherapy and radiation treatment. Further, 
serotonin is a potent broncho- and vasoconstrictor and thus the present antagonists may be used against 
hypertension and vascular disorders. In addition, serotonin antagonists have l^en associated with a number 
of other properties such as, the suppression of appetite and promotion of weight loss, which may prove 
effective in combatting obesity: and also the alleviation of withdrawal symptoms in addicts trying to 
discontinue drinking and smoking habits. 

The compounds of formula (I) show the additional advantage of being eliminated rather slowly from the 
body and thus of being long acting. This can be evidenced, for example, by measuring the plasma levels 
atter oral administration to dogs and by the long acting antiemetic effect exerted by the present compounds 
on dogs challenged with the dopamine agonist apomorphine. Especially the compounds of formula (1) 
wherein is a higher alkylcarbonyloxy radical have a long duration of action. Hence, the compounds of 
formula (I) only need to be administered at relatively large intervals, e.g. several days or weeks, the actual 
time of administration depending on the nature of the compound of formula (I) used and the condition of the 
subject to be treated. Consequently, the present compounds allow for a more efficient therapy : the slow 
elimination facilitates maintaining a stable plasma concentration at a non-toxic, effective ievei and the 
reduction in the number of administrations may be expected to result in better compliance of the subject to 
be treated with the prescribed medication. 



9 



EP 0 368 388 A2 



In view of their useful pharmacological properties, the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes. To prepare the pharmaceutical compositions of 
this invention, an erfective amount of the particular compound, in acid addition salt or base form, as the 
active ingredient is combined in intimate admixture with a pharmaceutically acceptable carrier, which may 
5 take a wide variety of forms depending on the form of preparation desired for administration. These 
pharmaceutical compositions are desirably in unitary dosage form sriabie. preferably, for administraiion 
orallv, rectally. percutaneously. or by parenteral injection. For example, in preparing the compositions in oral 
dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs 
w and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 
tablets and capsules represent the most advantageous oral dosage unit form, in which case solid 
pharmaceutical carriers are obviously, employed. For parenteral compositions, the carrier will usually 
comprise sterile water; at least in large part, though other ingredients, for example, to aid solubility, may be 
/5 included. Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable solutions containing compounds of 
formula (!) wherein is R*-C( = 0)-0- friay be formulated in an oil for prolonged action, Appropriate oils for 
. this purpose are, for example, peanut oil. sesame oil. cottonseed oil, corn oil, soy bean oil, synthetic 
glycerol esters of long chain fatty acids and mixtures of these and other oils. Injectable suspensions may 
20 also be prepared in which case appropriate liquid carriers, suspending agents and the like may be 
employed. In the compositions suitable for percutaneous administration. , the carrier optionally comprises a 
penetration enhancing agent and'or a suitable wettable agent, optionally combined with suitable additives of 
any nature in minor proportions, which additives do not cause any significant deleterious effects on the skin. 
Said additives may facilitate the admiriistration to the skin and/or may be helpful for preparing the desired 
25 compositions. These compositions may be administered in various ways. e.g.. as a transdermal patch, as a 
spot-on or as an ointment. Acid addition salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
30 and Claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect, in 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder , packets, wafers, injectable solutions or 
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 
35 In view of the usefulness of the subject compounds in the treatment of diseases associated with the 
release of neurotransmitters, in particular in the treatment of psychotic diseases, it is evident that the 
present invention provides a method of treating warm-blooded animals suffering from such diseases, in 
particular psychotic diseases, said method comprising the systemic , administration of an antipsychotic 
amount of a compound of formula (I) or a pharmaceutically acceptable acid addition salt thereof, effective in 
40 treating diseases associated with the release of neurotransmitter?, in particular psychotic diseases. Those of 
skill in the treatment of such diseases could easily jeterminc the effective amount from the test results 
presented hereinafter. In general it is contemplated that an effective aruipsychctic amount would be ::cm 
about 0,01 mg/kg to about 4 mg/kg body weight, more preferably from about 0.04 mg^kg to about 2 mg/kg 
body weight. 

45 The following examples are intended to illustrate and not to limit the scope of the present invention. 
Unless othenwise stated all parts therein are by weight. 

EXPERIf^ENTAL PART 

50 

A. Preparation of Intermediates 



55 Example 1 

a) To a stirred mixture of 84 parts of phosphoryl chloride and 540 parts of methyibenzene were 
added 20 parts of 3-(phenylmethoxy)-2-pyridinamine. The mixture was stirred at 50* C and 22 parts of 3- 
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acetyl-4.5-dihycJrc-2(3H)-furanone were added. The reaction mixture was stirred for 5 hours at 90 *C. 
Another portion of 22 parts of 3-acetyl-4.5-dihydrc-2(3H):furanon0 was added and stirring wcs continued for 
30 minutes at 90* C. The solution was allowed to st^nd overnight at 90 *C. The whole was poured into 
crushed ice and treated with an ammonium hydroxide solution 25%. The product was extracted with 

5 trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 
chromatography over siiica gei using a mixture of Irichlofomethane and nelhanoi (38:2 by volume) as 
eluent. ThP pure fractions were collected and the eluent was avaporated. The residue was stirred in 2- 
propanol. The product was filtered off. washed with a mixture of 2-propanol and l.l'-oxybis ethane and 
dried at .50*C. yielding 20.5 parts (62.3%) of 3-(2-chloroethyl)-2-methyl-9-(phenyImethoxy)-4H-pyrido[1.2-a]- 

10 pyrimtdin-4-one; mp. 141.1 * C. (intermediate 1) ~* 

b) A mixture of 3.3 parts of 3-(2-chloroethyl)-2-methyl-9-(ph6nyImethoxy)-4H-pyrido(1.2-aJpyrimidin-4- 
one and 120 parts of methanol was hydrogenated at normal pressure and at r"oom temperature with 2.0 
parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. the 
catalyst was filtered off and the filtrate was evaporated to dry. yielding 2.4 parts (99%) of.3-(2-chloroeir.yl)- 

15 6.7.8.9-tetrahydro-9-hydroxy-2-methyl-4H-pyrido(1.2-a]pyrimidin-4-one as an oily residue, (intermediate 2) 

Example 2 

a) A mixture of 17 parts of 5-methoxy-2-pyridinamine. 61 parts of phosphoryl chloride and 348 parts 
20 of methylbenzene was stirred for 2 hours at 60 *C. 18 Parts of 3-acetyl-4.5-dihydro-2(3H)-furar)on0 were 

added and the reaction mixture was stirred overnight at 90*0. The whole was poured into"crushed ice and 
treated with ammonium hydroxide. The product was extracted with trichloromethane. The extract was dried. ' 
filtered and evaporate The residue was stirred in a mixture of hexane and ethyl acetate (50:50 by volume). 
The precipitated product was filtered off and dried, yielding 10 parts (30.4%) of 3-(2-chloroethyl)-7-methoxy- 
25 2-methyl-4H-pyrido-(1.2alpyrimidin-4-one: mp. 150* C.(intermediate 3) 

b) A mixture of 10 parts of 3-(2<hloroethyl)-7-methoxy-2-methyMH-pyrido(1.2-alpyrimidin-4-one. 40 
parts /of 2-propanol . saturated with hydrogen chloride and 160 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2.0 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up. the catalyct was filtered off over diatomaceous earth and the 

30 filtrate was evaporated. The oily residue was taken up in 80 parts of 2-propanol and 2.2'-oxybispropane. 
After strirring overnight at room temperature, the precipitated product was filtered off. washed with a mixtur'^ 
of 2-propanol and 2.2'-oxybispropane and dried in vacuo at 50* C. yielding 7.5 parts (64.0%) of 3-(2- 

chloroethyl)-6.7,8.9-tetrahydro-7-methoxy-2-methy!-4H-pyrido[1.2-a]pyrimidin-4-one monohydrochloride; mp. 
170*0. (intermediate 4) 

^5 c) A mixture of 6 parts of 3-(2-chloroethyI)-6,7.8,9-tetrahydro-7-methoxy-2-methyl-4H-pyrido[1.2-a]- 

pyrimidin-4-one. 4.8 parts of 6-fluoro-3-(4-piperidinyl)-l.2-benzisoxazole monohydrochIoride,"6.l parts of N- 
(l-methylethyl)-2-propanamine and 16 parts of methanol was stirred overnight at reflux temperature. The 
reaction mixture was evaporated and the residue was taken up in water. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 

40 chromatography over silica gel using a mixture of trichloro.methane and methanol (95:5 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated, yielding 8.5 parts (100%) of 3-(2- 
(4-(6-fluoro-1.2-behzisoxa20t-3-yi)-1-piperidinvi]ethyl]-6.7.8.9-tetrahydro-7-meth 
a]-pyrimtdin-4-one as. an oily residue, (intermediate 5) - . 

45 B. Final Compounds 



Example 3 

A mixture of 12.5 parts of 3-(2-chloroethyl)-6,7.8,9-tetrahydro-9-hydroxy-4H-pyrido(1 ,2-a]pyrimidin-4- 
one. 10.0 parts of 6-fluoro-3-(4-piperidinyl)-l.2-ben2isoxa20ie monohydrochloride. 10 parts of N-(1- 
methylethyl)-2-propanamine and 120 parts of methanol was stirred overnight at 60 'C. The reaction mixture 
was evaporated and the oily residue was taken up in trichloromethane and washed with water. The organic 
layer was dried, filtered and evaporated. The residue was purified twice by column chromatography over 
silica gel first using a mixture of trichloromethane and methanol (95:5 by volume) and then a mixture of 
trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluents. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. After 
cooling, the precipitated product was filtered off. washed with a mixture of 2-propanol and 2.2'-ox- 
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yhisrropane and recrystaiiired from 2-propanoL The product was filtered off and dried, yielding 3.6 parts 
(2 M % ) of 3-[2-(4-(6-f luoro- 1 .2-ben2isoxa2o!-3-y I)- 1 -piperidinyljethy l]-6.7.8.9-tetrahydro-9-hydroxy-2-methy I- 
4H-pyrido(1.2-a]pyfimidin-4-one: mp. 179.8* C. (Compound 1) 

5 

Example 4 

To a stirred solution of 5.4 parts of 3-[2-[4-{6-fluoro-l,2-ben2isoxa2oN3-yl)-l-piperidinyl]ethyl]-6,7.8.9- 
t8trahydro-9-hydroxy-2-methyl-4H-pyrido-[l .2-a]pyrimidin-4-one and 1 .6 parts of N.N-dimethy!-4- 

w pyridinamine in 39 parts of dichloromethane was added dropwise a solution of 5.4 parts of ( + )-3,4-dihydro- 
lH-2-ben20pyran-2-carbonyl chloride in 39 parts of dichloromethane. Upon complete addition, stirring was 
continued for 4 hours at room temperature. The reaction mixture was washed successively with water, a 
sodium hydroxide solution IN and water, dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of acetonitrile and water, saturated with ammonia (50:50 by 

75 volume) as eluent. Two pure fractions were collected and the eluent was evaporated. Each residue was 
salted out with sodium chloride and two diastereo-isomeric esters were obtained. The first isomer was 
combined with 16 parts of methanol, 1 part of N-(l-methyl-ethyl)-2-propanamine and I part of water and the 
whole was stirred for 160 minutes at 60 *C. The mixture was evaporated and the residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (90:1.0 by volume) 

20 as eluent. The pure fractions were collected and the eiuent was evaporated. The residue was crystallized 
from 2-propanol. The product was filtered off and. dried, yielding 0.2 parts (3.6%) of ( + )-3-(2-(4-(6-fluoro- 
. 1 ,2-beni:isoxazoI-3-yl)- 1 -piperidiny l]ethyl)-6.7.8.9-tetrahydro-9-hydroxy»2-methy l-4H-pyrido( 1 ,2-a]'pyrimidin- 
4-one; mp. 160.7* C. (of = + 15.42* (c = 0.5% in ethanol). (Compound 2) " 

The second isomer was combined with 16 parts of methanol, 1 part of N-(1-methyl-ethyi)-2-pro- 

25 panamine and 1 part of water and the whole was stirred for 160 minutes at 60*0. The mixture was 
evaporated and the residue was purified by column chromatography over silica go! using a mixture of 
trichloromethane and methanol (90:10 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from 2-propanol. The product was filtered off and 
dried, yielding 0.2 parts (3.6%) of (-)-3-[2-;4-(6-fIuoro-l.2-benzisoxa20l-3-yl)-l-piperidinyl]ethyl)-6.7,8.9- 

30 tetrahydro-9-hydroxy-2-methyI-4H-pyridot1,2-a]-pyrimidin-4-one: mp. 156.9* C, (op = -22.81 ' (c = 0.5% in 
ethanol). (Compound 3) ~ 



Example 5 

35 ' 

A mixture of 4.3 parts of 3-(2-{4-(6-fluoro-l.2-ben2isoxa20l-3-yl)-1-pipendinyl]-ethyl]-6,7.8,9-tetrahydro-9- 
hydroxy-2-methyl-4H-pyrido(l,2-a)pyrimidin-4-one and 30 parfs of acetic acid anhydride was stirred for 4 
hours at 50 'C. After cooling, the reaction mixture was poured into water and treated with an ammonium 
hydroxide solution. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered 

40 and. evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluant 
was evaporated in vacuo. The residue was crystallized from 2.2 -oxybispropaiie. Th« product was tlub.tfd 
off. and dried, yielding 3.0 parts (64.0%) of 3-[2-[4-(6-fluoro-1.2-ben2isoxa2Ci-3-yl)-1-piperidinyl}ethyl)- 
6.7.8,9-tetrahydro-2-methyl-4-oxo-4H-pyrido[1.2-a)pyrimidin-9-ol acetate(ester): mp. 143.6* C. (Compound 4) 

45 In a similar manner and by using butanoic acid anhydride as acylating reagent there was also prepared [3- 
(2-[4-(6v'!uoro0.2-benzisoxa20l-3-yl)-l-piperidinyl]ethyl]-6.7.8.9-tetrahydro-2-methyl-4-oxo-4H-p 
pyrimidin-9-yl]butanoate. mp. 112.9'C (compound 5). ~ 



50 Example 6 

To a stirred solution of 1.2 parts of 3-(2-(4-(6-fluoro-l.2-benzisoxazol-3-y!)-1-piperidinyl]ethyl)-6,7.8.9- 
tetrahydro-9-hydroxy-2-methyi-4H-pyrido(1.2-ajpyrimidin-4-one in 21 parts of dichloromethane and 5 parts 
of water were simultaneously added dropwise a solution of 1.1 parts of decanoyi chloride in 13 parts of 
55 dichloromethane and a solution of 1 part of sodium hydroxide in 6 parts of water. Upon complete addition, 
stirring was continued for 2 hours at room temperature. Another portion of 1.1 parts of decanoyi chloride 
was added and stirring was continued overnight at room temperature. The product was extracted with 
dichloromethane. The extract was washed with water, dried, filtered and evaporated. The residue was 
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puiified by column chromatography over silica gel using a nnixture of trichloromethane and methanol (95:5 
by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The product was filtered off and dried, yielding 0.9 parts 
(45.9%) of (3-[2-[4-(6-fluoro-1,2-ben2isoxa2ol-3-yl)-l-piperidinyl]ethyI]-67.8.9-tetrahydro-2-methyl-4-oxo-4H- 
pyrido[l.2-a]pyrimidin-9-yl] decanoate dihydrochloride: mp. 221.4' C. (Compound 6) , " 



Example 7 

A mixture of 8-5 parts of 3-[2-(4-(6-fluoro-l,2-ben2isoxa20l-3-yl)-l-piperidinyl]-ethy!]-6,7.8,9-tetrahydro-7- 
methoxy-2-methyMH-pyrido(l,2-a]pyrimidin-4-one. 14 parts of iodotrimethylsilane and 40 parts of acetoni- 
trile was stirred overnight at 70 *C. Another portion of 2.8 parts cf iodotrimethylsilane was added and- the 
reaction mixture was stirred for a while at 90*C and then overnight at reflux temperature. After cooling, the 
whole was evaporated. The residue was taken up in ethanol and the whole was evaporated again. The 
residue was taken up in water and treated with a sodium hydroxide solution. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) . as 
eluent. The desired fraction was collected and the eluent was evaporated. The recidue was solidified in 
ethanol. The product was filtered off and dried, yielding 0.3 parts (3.7%) of 3-(2-(4-(6-fluoro-l.2- 
benzisoxazol-3-yl)-1-piperidinyl]ethyl)-67.8.9-tetrahydro-7-hydroxy-2-methyl-4H-pyr(do[1.2-al-^ 
one: mp. 156.2 *C. (Compound 7) ~ 

Following the procedure of example 6.. compound 7 was converted to {3-(2-(4-(6-fluoro-1,2- 
benzisoxazol-3'yl)- 1 -piperidinyl)ethy l]-6.7,a9-tetrahydro-2-methy M-oxo-4H-pyrido( 1 .2-a]*pyrimidin-7-yi] de- 
canoate. (Compound 8) ~ 



C. Pharmacological Examples 



Example 8 

The antipsychotic activity of the subject compounds is evidenced by the experimental data obtained in 
at least one of two different test procedures, viz. the combined apomorphine (APO). tryptamine (TRY) and 
norepinephrine (NOR) test in rats, and the apomorphirie test in dogs. Said combined apomorphine, 
tryptamine and norepinephrine test is described in Ach, int. Pharmacodyn.. 227,238-253(1977) and provides 
an empirical evaluation of the relative specificity with which drugs may eTfect particular neurotransmitter 

l,*^...! c...^ v^*'*^/ K""K*'«"«*'»y • HW'^'^wa*! i"0 looi uoi i lui lou oloS u iS aritaQOuiStiC aCiiVity 

of the tested compounds of formula (I) on dopamine (by preventing the symptoms elicited with the 
dopamine agonist apomorphine), on serotonin (by preventing the central and peripheral symptoms 
(convulsions; hyperaemia) elicited with serotonin or tryptamine), and on. norepinephrine (by preventing or 
delayirig death upon administration of the a2-agonist norepinephrine). Said apomorphine test in dogs is 
described in Arzneim.-Forsch. (Drug Res.). 9.765-767 (1959) and provides a measure ot the duration ot 
action of the tested compounds. The tests are carried out following the procedures described in EP-A- 
0,196.132 and the experimental data are sum.marized in Table 1. 
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Table 1 
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Comp 




Combined test in rats; EDso in mg/kg 




(APO)-dog test. EDso in 


No. 










mg/kg 








(APO) 


(TRY)-conv'jlsions 


(TRY)-hyperaemia 


(NOR) 


1 hr 


4hr 


16 hr 


'i 


0.25 


0.31 


0.002 


0-08 


0-015 


0-015 


0.015 


2 


0,31 


0.03 


0.00031 


1.25 


0.015 


0.03 


0.06 


3 


0.31 


0.31 


0.00063 


0.63 


0.008 


0.007 


0.015 


4 


0.31 


0.08 


0.00031 


0.31 


0.015 






5 


031 


0.31 


0.00125 


0.16 


0-003 







':not tested. 
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D. Composition Examples 



Example 9 : ORAL DROPS 



25 



500 Parts of the A.I. was dissolved in 0.51 of 2-hydroxypropanoic acid and 1.51 of the polyethylene 
glycol at 60-80" C. After cooling to 30-"40*C there were added 351 of polyethylene glycol and the mixture 
was stirred well. Then there was added a solution of 1750 parts of sodium saccharin in 2.51 rf nt<rified water 
and while stirring there were added 2.51 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 I, 
providing an oral drop solution comprising 10 mg'ml of A.l„ The resulting solution v/as filled into suitable 
containers. 



30 



Example 10: ORAL SOLUTION 



35 



4Q 



9 Parts of methyl 4-hydroxyb€n2oate and 1 part of propyl 4-hydroxyben2oate were dissolved in 4 I of 
boiling purified water. In 3 I of this solution were dissolved first 10 parts of 2,3-dihydroxybutanedioic acid 
and thereafter 20 parts of the A.I. The latter solution was combined with the remaining part of the former 
solution and 121 1 ;2,3-propanetriol and 3 I of sorbitol 70% . solution were added thereto. 40 Parts of sodium 
saccharin were dissolved in 0.51 of water and 2 mi of raspberry and 2 ml of gooseberry essence were 
added. The latter solution was combined with the former, water was added q.s. to a volume of 201 providing 
an oral solution comprising 5 mg of the active ingredient per teaspoonfui (5 ml). The resulting solution was 
filled in suitable containers- 



Example n^C^^ 

20 Parts of the A.I,. 6 parts sodium lauryl sulfate. 56 parts starch. 56 parts lactose. 0.8 parts colloidal 
silicon dioxide, arid 1.2 parts magnesium stearate were vigorously stirred together. The resulting mixture 
was subsequently filled into 1000 suitable hardened gelatin capsules, comprising each 20 mg of the active 
ingredient. 



Example 12: FILM-COATED TABLETS 



Preparation of tablet core 

A mixture of 100 parts of the A.I.. 570 parts lactose and 200 parts starch was mixed well and thereafter 
humidified with a solution of 5 parts sodium dodecyl sulfate and 10 parts polyvinylpyrrolidone (Kollidon-K90 
®) in about 200 ml of water. The wet powder mixture was sieved, dried and sieved again. Then there was 
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added 100 parts microcrystalline cel'uiose (Avicel and 15 parts hydroqenated vegetable oil (Sterotex ©). 
The whole was mixed well and compressed into tablets, giving 10.000 tablets, each containing lO mg of the 
active ingredient. 

5 

Coating 

To a solution of 10 parts nnethyi cellulose (Methocei 60 HG®) in 75 ml of denaturaled ethanol there was 
added a solution of 5 parts of ethyl cellulose (Elhocel 22 cps ®) in 150 ml of dichloromethane. Then there 
10 were added 75 ml of dichloromethane and 2.5 ml 1.2.3-propanetriol. 10 Parts of polyethylene glycol was 
molten and dissolved in 75 ml of dichloromethane. The laner solution was added to the former and then 
there were added 2.5 parts of magnesium octadecanoate. 5 parts of polyvinylpyrrolidone and 30 ml of 
concentrated colour suspension (Opaspray K- 1-2 109*!)) and the whole was homogenated. The tablet cores 
were coated with the thus obtained mixture in a coating apparatus. 

75 

Example 13: INJECTABLE SOLUTION 

1.8 Parts methyl 4-hydroxyben2cate and 0.2 parts propyl-4-hydroxyben2oate were dissolved in about 
20 0 51 of boiling water for injection. After cooling to about 50* C there were added while stirring 4 parts lactic 
. acid. 0.05 parts propylenes glycci and 4 parts of the A.I., The solution was cooled to room temperature and 
supplemented with water for injection q.s. ad 1 I. giving a solution comprising 4 mg/ml of A.I., The solution 
was sterilized by filtration (U.S. P. XVII p. 811) and fiiled in sterile containers. 

25 

Example 14: SUPPOSITORIES 

3 Parts A.I. was dissolved in a solution of 3 parts 2.3-dihydroxybutanedioic acid in 25 ml polyethylene 
glycol 400.12 Paris surfactant (SPAN®) and triglyceridos (Witepsol 555 ®) q.s. ad 300 parts were molten 
30 together. The latter mixture was mixed well with the former solution. The thus obtained mixture was poured 
into moulds at a temperature of 37-38' C to form 100 suppositories each contair itig 30 mg/ml of the A.I. 

E.xample 15: INJECTABLE SOLUTION 

60 Parts of A.I. and 12 parts of benzylalcohol were mixed well and sesame oil was added q.s. ad 1 I, 
giving a soiuticn comprising 60 rr.g/m! of A.I. The solution was sterilized and filled in sterile containers. 

40 Claims 

1. A compound having the formula 



45 



50 




a pharmaceutically acceptable acid addition salt thereof, or a stereochemically isomeric form thereof, 
wherein 

Alk is Ci -<a!kanediyl; 

is hydrogen. C*-*alkyl or halo; 
is Ci-^alkyl: 
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is hydroxy or R* -C{ = 0)0-: and 
R* is C:-t5aikyl. 

2. A compound according to. claim 1 wherein R^ is substituted on (he 9 position of the 6.7,8.9- 
(etrahydro-2-Ct aikyl-4H-pyrido[ 1 .2-alpyrimidin-4-one moiety. 
5 3. A compound accoTding to claim 2 wherein Alk is ethanediyl. R' is halo and R' is methyl. 
4. A compound according to claim 3 wherein R' is 6-nuoro. 

J. A compound according to any of claims 1 to 4 wherein R* is heptyl. nonyl. undecyl or tridecyi. 

6. A compound according to claim 1 wherein the compound is selected from 3*(2-(4-(6-fluoro- 1,2- 
ben2isoxa2o!-3-yl)0-piperidinyl]ethyl]'67.8.9-tetrahydro-9-hydroxy-2-methyI-4H-py''ido(1,2-a]pyrimi^^ 

10 one. a pharmaceutically acceptable acid addition salt thereof, or an enantiomeTic form thereof. 

7. A pharmaceutical composition comprising an inert carrier and as active ingredient a therapeutically 
effective amount of a compound as claimed in any of claims 1 to 6. 

8. A method of preparing a pharmaceutical composition as claimed in claim 7, characterized in that a 
therapeutically effective amount of a compound as defined in any of claims i to 6 is intimately mixed^'th 

75 an inert carrier. 

9. A compound as claimed in any one of claims 1 to 6 for use as a medicine. 

10. A process for preparing a chemical compound as claimed in any one of claim.s 1 to 6, characterized 
by ' 

a) N-alkylating a 3-piperidinyl-1.2-benzisoxa2ote of formula 

20 ~ 



25 




wherein R' is as defined under formula {!) with an alkylating reagent of formula 

30 



35 




wherein R^. R^ and Alk are as defined under formula (I) and W represents a leaving group in a reaction-inert 
solvent at an elevated temperature; 
b) cyclizing an oxime of formula 



45 



50 




wherein R\ R^, R3 and Alk are as defined under formula (I) and Y is a reactive leaving group in a reaction- 
55 inert solvent at an elevated temperature and in the presence of a base; 
c) cyclizing an activated oxinne derivative 
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10 

wherein R\ and A!k are as defined under formula (Ij and L is an acid residue in a reaction-inert 

solvent at an elevated temperature and in the presence of a base: 
d) O-acylatino a compound of formula 

15 




25 

wherein F%\ R^ and Alk are as defined under formula (i) with ? carboxylic acid of formula 
R*-COOH (VI) 

or a reactive functional derivative thereof, wherein R* is as defined under formula (I) in a reaction-inert 
30 solvent: 

e) cyclizing an amidine of formula 



35 




wherein R^ is as defined under formula (I) with a ^-dicarbonyl intermediate of formula 

40 



45 




50 

wherein R\ R^ and Alk are as defined under formula (I) and R^ is a leaving group in a reaction-inert solvent 
at an olovaled temperature; 
f) cyclizing a reagent of formula 

55 
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wh<^-ein is as defined under formuia (1) and is a leaving group with an enamine of formula 



10 



15 




wherein R\ R* and Alk are as defined under formula (I) and R^ is a leaving group, in a reaction-inert solvent 
at an elevated temperature; or 

g) preparing the enantiomeric forms of the compounds of formula 



25 



30 




wherein R'. R^ and Alk are as defined under formula (I), by converting the racemic mixtures of the 
35 compounds of formula (1-a) with a resolving agent to a mixture of diastereomeric salts or compounds, 
physically separating said mixture of diastereomeric salts or compounds and converting said separated 
diastereomeric sslfs or compounds into the ccrresponrfinn enantinmRric forms of the compounds of -ornnula 
(l-a): 

and if desired, converting the compounds of formula (1) into a therapeutically active non-toxic acid addition 
^ salt form by treatment with an acid; or conversely, converting the acid salt into the free base with alkali; 
and'or preparing stereochemically isomeric forms thereof. 
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